P1-450 and P3-450 gene expression and maximum life span in mice.
The effects of beta-naphthoflavone on the inducibility of hepatic P1-450 and P3-450 mRNA were investigated in male B10.RIII/Sn, C57BL/10Sn, C3H/HeSnJ, and A/WYSn mice. Previous work has shown that the maximum level of aryl hydrocarbon hydroxylase induction in these strains correlates with maximum life span. In this study we found that the maximum inducible levels of P1- and P3-450 RNA were significantly different among the strains, and these levels also correlate with life span. The differences were not due to strain-specific differences in the kinetics of P1- or P3-450 RNA induction. The differences were specific to expression of the P-450 genes, since the levels of hepatic alpha-actin and albumin RNA were not significantly different among the strains, and specific RNA levels were normalized to the level of total polyadenylated RNA. beta-Naphthoflavone was found to induce alpha-actin mRNA approximately 2-fold and to transiently repress albumin RNA about 50% in all mouse strains. Maximum P1- and P3-450 gene expression correlated directly with the 10th deciles of survival of the mouse strains. Longer-lived strains expressed higher combined levels of P1- and P3-450 RNAs. Maximum P1- and P3-450 gene expression also correlated generally with the reported aryl hydrocarbon hydroxylase receptor levels of each strain. It is unlikely that the hepatic P1- and P3-450 genes are ever maximally induced under the sheltered laboratory conditions used to determine maximum life span, as we consistently find very low levels of P-450 expression in uninduced animals. These uninduced levels were not statistically different between the strains. Therefore, the reason for the relationship between maximum life span and maximum P1- and P3-450 inducibility is unclear at present.